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Abstract
Background: Spinal intramedullary ependymomas are very rare and occur more commonly in the cervical and
upper thoracic regions. These neoplasms tend to manifest in young adulthood, and patients typically present with
mild clinical symptoms without objective evidence of neurologic deficits. The mean duration of symptoms is 40
months until the lesion is diagnosed.
Case Presentation: A 48-year-old male police officer was referred to a chiropractic clinic by a general practitioner
for the evaluation of recurrent acute low back pain (LBP). Although the first episode of LBP was resolved, the
clinical examination during the second episode revealed subtle changes that warranted referral to magnetic
resonance imaging (MRI). The MRI revealed a spinal myxopapillary ependymoma.
Conclusion: Because the primary symptoms of spinal intramedullary ependymomas can mimic ordinary LBP
presentations, in particular lumbar intervertebral disc herniations, clinicians need to be sensitive to subtle changes
in the clinical presentation of LBP patients. Prompt referral to advanced medical imaging such as MRI and early
neurosurgical intervention is key to achieve best possible outcomes for patients with spinal intramedullary
ependymomas.
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Background
Primary intraspinal neoplasms are rare, with an age-
adjusted incidence rate of 0.5 in females and 0.3 in males
per 100,000 population per annum [1]. Ependymoma is
the most common intramedullary spinal neoplasm in
adults, accounting for up to 60 % of all glial spinal cord
tumors [2]. Spinal ependymomas occur most commonly
in the cervical and upper thoracic regions, and only 6.5 %
involve either the distal thoracic cord or the conus medul-
laris [2, 3]. Myxopapillary ependymoma, a benign special
variant of ependymoma that is thought to arise from epen-
dymocytes of the filum terminale, constitutes approxi-
mately 13 % of all spinal ependymomas in this region [4].
Spinal myxopapillary ependymomas tend to manifest in
adulthood (mean age, 35 years) and is more commonly
seen in male patients [2]. Patients typically present with
mild clinical symptoms without objective evidence of
neurologic deficits, which often results in a delay in diagno-
sis (mean duration of symptoms is 37 to 42 months) [2, 5].
At the time of diagnosis, patients typically have back or
neck pain (67 %), sensory deficits (52 %), motor weakness
(46 %), or bowel or bladder dysfunction (15 %) [2, 3]. Im-
portantly, patients with a shorter duration of symptoms
and less preoperative neurologic deficit tend to have better
postoperative outcomes [2, 3].
Thus it becomes vital to promptly recognise important
clues in the clinical presentation and evaluation that will
lead to early diagnosis. Here we describe a rare case of
an adult male with spinal myxopapillary ependymoma
presenting as recurrent acute low back pain with subtle
neurologic symptoms. The clinical presentation, chiro-
practic examination and management, imaging manifes-
tations, and subsequent neurosurgical intervention and
outcome are discussed below.
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A 48-year-old male police officer was referred to a chiro-
practic clinic by a general practitioner for the evaluation
of acute low back pain (LBP) of two weeks duration.
The patient reported that the LBP had come on after
spending a 12-h night shift driving a patrol car. The LBP
was described as diffuse and the patient reported sharp
pain radiating down the left lateral thigh to the knee.
The average pain intensity was rated as 6/10 on a visual
analogue scale (VAS), but had progressed to 8/10 VAS at
the time of presentation. The symptoms were aggravated
by sitting, sleeping on the left side, and inactivity; while
standing provided the most relief. The pain was worse in
the morning, and improved only marginally during the
day. Self-care with heat packs and over-the-counter non-
steroidal anti-inflammatory drugs (6 × 200 mg ibuprofen
tablets per day) provided only a 2-point reduction on the
VAS. The patient denied the presence of any paraesthesia
(e.g. pins or needles), saddle anaesthesia, loss or changes
in bladder or bowel control, fever, or nocturnal pain. The
patient reported an approximately 20 kg reduction in body
weight over the past 10 months, which he attributed to
dietary changes and uptake of a substantial exercise
regimen.
The patient also complained of left-sided headaches in
the suboccipital and temporal regions of three weeks
duration. The headaches were accompanied by occa-
sional dizziness (clarified to be a feeling of unease) that
were aggravated by sustained awkward neck postures.
He had a family history of hypertension, type 2 diabetes,
and migraines. His grandmother had passed away from
bowel cancer. The patient was currently being treated
for haemochromotosis, for which he had been managed
successfully for 8 years. The rest of the systems review
was unremarkable.
Physical examination
The physical examination revealed a marked antalgic
posture to the right with limited active lumbar range of
motion (ROM) in left lateral flexion and flexion (finger-
to-floor reach was noted to be 2 cm above the knees).
Coughing, sneezing, and Valsalva manoeuvre reproduced
the LBP, but not the leg pain. Straight leg raise was posi-
tive for leg and back pain at 40° on the left and negative
at 70° on the right. Bragard’s test was positive on the left,
while slump test and well leg raise were negative. Deep
tendon reflexes were normal (2+) in both upper and lower
limbs, except for the patella reflex on the left which was
slightly diminished (1+). There was no decreased sensa-
tion to pin prick or vibration sense in either the upper or
lower limbs; however, sensation to light touch was slightly
decreased in the left L4 dermatome. Motor and cranial
nerve exams were unremarkable. Blood pressure was 152/
92 mmHg and the resting heart rate was 75 bpm (mea-
sured in the sitting position).
The left temporal headache and dizziness (uneasiness)
could be reproduced by combined flexion and 25° of rota-
tion of the head to the right. The same manoeuvre on the
contralateral side was pain free at 50° of rotation. There
was marked tenderness to palpation over the left C2/3
zygapophysial joint and the lumbar spinous processes.
On the basis of the clinical presentation, history, and
findings of the physical examination, a working diagno-
sis of posterolateral L3/4 intervertebral disc herniation
affecting the left L4 nerve root was made, and a trial of
conservative management was suggested to the patient.
The patient also received a concurrent working diagno-
sis of cervicogenic headache. In addition, the patient
was recommended to seek further evaluation of his
blood pressure.
Case management and outcome
Conservative management consisted of cryotherapy (ice
packs), high-velocity, low-amplitude spinal manipulation to
the lumbar region, isometric stretching, and neurodynamic
mobilisation techniques (neural flossing). This passive care
was complemented by ergonomic advice and a prescribed
back extension exercise program. The patient received a
total of 6 treatments over a 4-week period. After this treat-
ment regimen the patient reported the LBP to be 1-2/10
VAS, with no pain radiating down the left leg, and that he
was able to perform all activities of daily living. Neurody-
namic tension tests (e.g. straight leg raise and Bragard’s
test) were negative. Lumbar spine ROM was improved
(finger-to-floor reach 34 cm below the knees during
flexion) and pain free.
The patient was discharged with a 4-week core muscle
strengthening program and asked to return for a follow-up
consultation after its completion, or earlier if symptoms
returned. The patient returned asymptomatic after
4 weeks, and was able to satisfactorily perform the func-
tional core strength tests.
Second presentation
Two months after the last follow-up of the first episode of
LBP, the patient presented to the chiropractic clinic with a
new episode of acute LBP with pain radiating down the
left leg. Similar to the first episode, the patient reported
that the LBP had come on after an 8-h shift of driving a
patrol car. However, this time the leg pain was radiating
down the anterior aspect of the left thigh to the knee. He
was taking prescription pain killers as directed by his gen-
eral practitioner (1–2 tablets of 5 mg oxycodone [Endone,
Aspen Pharamceuticals] per 6 h). However, the medica-
tion provided minimal relief and the pain was unrelent-
ing, worse at night, and interfering with his sleep.
Bladder and bowel function was normal. The physical
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examination mirrored the initial presentation but for
two findings: (1) light touch was decreased in the left
L3 and L4 dermatomes, and (2) slump test produced
left anterior thigh pain radiating down to the left knee
and lateral leg to the foot.
Because the patient now presented with indications of
the possible involvement of multiple lumbar nerve roots,
severe pain waking him up at night, and not responding
to strong prescription pain medication, he was referred
for magnetic resonance imaging (MRI) for an evaluation
of possible compression of neurological structures at the
L2 to L4 vertebral levels.
Imaging
The MRI revealed a substantial heterogeneous space-
occupying lesion with an intramedullary orientation within
the filum terminale at the L2/3 vertebral level (see Fig. 1).
The lesion measured approximately 2.5 cm × 1.2 cm in
the craniocaudal and anterior-posterior dimensions, re-
spectively. It appeared predominantly cystic on T2-
weighted sequences and contained several fine internal
septations. On post-contrast imaging, there was a het-
erogeneous enhancement of the lesion (predominantly
peripheral), with a non-enhancing central aspect indicat-
ing a possible haemorrhagic or calcific component. The re-
mainder of the spinal cord and conus medullaris appeared
normal. Because the observed lesion most likely repre-
sented a myxoapapillary ependymoma, the patient was
promptly referred for a neurosurgical consultation.
Surgical intervention and outcome
The patient was scheduled for surgery the day after the
neurosurgical consultation. A gross total resection was
achieved and radiological adjunctive therapy was not pur-
sued. Although the patient reported resolution of the
neurological symptoms immediately after the surgery, low-
grade LBP (3/10 VAS), described as a dull ache, still per-
sisted for several weeks post-surgery. The patient received
standard, post-surgical rehabilitation with a hospital-based
physiotherapist for 6 months post-surgery. In long-term
follow-ups at 6 and 12 months post-surgery, the patient re-
ported no pain (0/10 VAS), with only a vague sensation of
persistent numbness in the left anterior leg.
Discussion
The present case highlights a number of important points:
(1) the primary symptoms of intramedullary ependymo-
mas of the caudal spinal cord can mimic ordinary LBP
presentations, in particular lumbar intervertebral disc
herniations; (2) clinicians need to be sensitive to subtle
changes in the clinical presentation of LBP patients; and
(3) prompt referral to advanced medical imaging such as
MRI and early surgical intervention is key to achieve best
possible outcomes for patients like the one described in
the present case.
LBP is a very common health problem, and one of the
leading causes of activity limitation and work absence
worldwide [6, 7]. It is not surprising, therefore, that LBP
Fig. 1 Sagittal fat suppressed T1-weighted (a) and T2-weighted (b)
magnetic resonance images of the lumbosacral spine. A heterogeneous,
predominantly cystic, intramedullary space-occupying lesion measuring
2.5 × 1.2 cm is present within the filum terminale at L2/3 level (green
arrow). Additional findings include a transitional lumbosacral vertebra
(lumbarisation of S1), dehydration of the L5/S1 intervertebral disc with a
posterior disc bulge, and a hemangioma in the vertebral body of L5.
The remainder of the spinal cord and conus medullaris, lower thoracic
and lumbosacral vertebrae, intervertebral disc spaces, and paraspinal
soft tissues appear normal
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is the most common complaint presenting to chiroprac-
tic clinics [8]. Although specific structural pathologies
(e.g., intervertebral disk herniation or spinal stenosis)
can be identified in a subset of patients presenting with
LBP, the majority of cases (approximately 85 %) are re-
ferred to as nonspecific LBP [6, 9]. In the present case,
the patient presented with typical LBP symptomatology
with clinical findings indicative of a possible posterolat-
eral L3/4 intervertebral disk herniation affecting the left
L4 nerve root. Current evidence-based clinical practice
guidelines recommend against the routine use of imaging
in patients presenting with LBP [10, 11]. The patient was
therefore offered conservative treatment consisting of a
combination of passive and active care, to which he
responded very well and was subsequently discharged.
At first glance the second episode appeared to be a
typical recurrence of the first episode of LBP, with both
the precipitating event and the clinical presentation of
the second episode being very similar to the former. Fur-
thermore, successful conservative management of the
first episode could potentially lead to confirmation bias,
that is, clinicians are likely to believe their working diag-
noses are correct when their patients respond satisfac-
torily to care [12]. In the present case, however, a careful
physical examination revealed subtle changes indicating
the possible involvement of multiple lumbar spinal nerve
roots. Moreover, the patient was not responding to strong
prescription pain medication and the LBP would occa-
sionally wake him up at night. Taken together, these were
compelling reasons to suspect the presence of space-
occupying pathologies such as spinal cord tumours and
the patient was therefore referred to medical imaging.
It is difficult to estimate how often patients with an
undiagnosed spinal ependymoma present to chiroprac-
tors with LBP because only a couple of cases have been
reported in the literature to date. Lensgraf and Young
described two cases: (1) a 46-year-old woman with 3–4
year history of intermittent LBP who eventually did not
respond to conservative care; and (2) a 38-year-old man
who presented with an unusual episode of LBP with leg
pain [13]. In both cases the patient underwent surgical
resection and was reported to be doing well at 12 months
post-surgery [13]. Only the female patient received adju-
vant radiation therapy [13].
In most jurisdictions, chiropractors can request ad-
vanced diagnostic imaging such as MRI. However, full gov-
ernment rebates for such referrals are only available in a
few jurisdictions (e.g. Norway and Denmark). In Australia
(the location of the present case), patients referred to MRI
by chiropractors are not eligible for a Medicare rebate. Al-
though the patient in the present case was both willing
and able to pay for the MRI, this may of course not be true
for all, or even the majority of, patients. It is, therefore,
conceivable that such restrictions on advanced medical
imaging referrals can contribute to delayed diagnosis of
some patients.
Early detection and treatment is key to achieve best
possible patient outcomes for people with spinal intra-
medullary ependymoma. These neoplasms are best treated
surgically and a complete resection indicates complete
resolution for the vast majority of patients [14, 15]. Adju-
vant radiation therapy is usually reserved for cases where
only subtotal resection is possible, while chemotherapy is
used more sparingly, for instance in young children who
are more prone to negative side effects from radiation
therapy [16]. Surgery should be performed early because
patients with a shorter duration of symptoms and less pre-
operative neurologic deficit tend to have better postopera-
tive outcomes [2, 3, 13, 15]. Although the mean duration
of symptoms in patients with spinal ependymoma is more
than 3 years [2, 5], the patient in the present case was
diagnosed and referred for neurosurgical consultation
within 6 months of onset of initial symptoms.
Conclusions
The primary symptoms of spinal intramedullary ependymo-
mas can mimic ordinary LBP, in particular lumbar interver-
tebral disc herniations. Clinicians need to be sensitive to
subtle changes in the clinical presentation of LBP patients.
Prompt referral to advanced medical imaging such as
MRI and early surgical intervention is key to achieve
best possible outcomes for patients with spinal intrame-
dullary ependymomas.
Ethics and consent
This study was approved by the Human Research Ethics
Committee at Central Queensland University (ethics ap-
proval reference number: H15/08–194). Written informed
consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of
the written consent is available for review by the Editor-
in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
DP contributed to drafting the case presentation and discussion sections, and
general editing of the manuscript. RPL contributed to the literature review,
drafting the background and discussion sections, and general editing of the
manuscript. All authors read and approved the final manuscript.
Author details
1Private practice, Mackay, QLD, Australia. 2Department of Chiropractic,
Macquarie University, Sydney, Australia.
Received: 22 November 2015 Accepted: 2 March 2016
References
1. Helseth A, Mørk SJ. Primary intraspinal neoplasms in Norway, 1955–1986, a
population-based survey of 467 patients. J Neurosurg. 1989;71:842–5.
Petersen and Lystad Chiropractic & Manual Therapies  (2016) 24:11 Page 4 of 5
2. Ferrante L, Mastronardi L, Celli P, Lunardi P, Acqui M, Fortuna A.
Intramedullary spinal cord ependymomas: a study of 45 cases with long-
term follow-up. Acta Neurochir. 1992;119:74–9.
3. Hoshimaru M, Koyama T, Hashimoto N, Kikuchi H. Results of microsurgical
treatment for intramedullary spinal cord ependymomas: analysis of 36
cases. Neurosurgery. 1999;44:264–9.
4. Koeller KK, Rosenblum RS, Morrison AL. Neoplasms of the spinal cord
and filum terminale: radiologic-pathologic correlation. Radiographics.
2000;20:1721–49.
5. Kucia EJ, Bambakidis NC, Chang SW, Spetzler RF. Surgical technique and
outcomes in the treatment of spinal cord ependymomas, part 1:
intramedullary ependymomas. Neurosurgery. 2011;68:57–63.
6. Hoy D, Brooks P, Blyth F, Buchbinder R. The Epidemiology of low back pain.
Best Pract Res Clin Rheumatol. 2010;24:769–81.
7. Manchikanti L, Singh V, Falco FJ, Benyamin RM, Hirsch JA. Epidemiology of
low back pain in adults. Neuromodulation. 2014;17 Suppl 2:3–10.
8. Lishchyna N, Mior S. Demographic and clinical characteristics of new
patients presenting to a community teaching clinic. J Chiropr Educ.
2012;26:161–8.
9. da C Menezes Costa L, Maher CG, Hancock MJ, McAuley JH, Herbert RD,
Costa LO. The prognosis of acute and persistent low-back pain: a meta-
analysis. CMAJ. 2012;184:E613–24.
10. Koes BW, van Tulder M, Lin CW, Macedo LG, McAuley J, Maher C.
An updated overview of clinical guidelines for the management of non-specific
low back pain in primary care. Eur Spine J. 2010;19(12):2075–94.
11. Dagenais S, Tricco AC, Haldeman S. Synthesis of recommendations for the
assessment and management of low back pain from recent clinical practice
guidelines. Spine J. 2010;10(6):514–29.
12. Croskerry P. The importance of cognitive errors in diagnosis and strategies
to minimize them. Acad Med. 2003;78(8):775–80.
13. Lensgraf AG, Young KJ. Ependymoma of the spinal cord presenting in a
chiropractic practice: 2 case studies. J Manipulative Physiol Ther.
2006;29:676–81.
14. Klekamp J. Spinal ependymomas. Part 1: Intramedullary ependymomas.
Neurosurg Focus. 2015;39(2):E6.
15. Tobin MK, Geraghty JR, Engelhard HH, Linninger AA, Mehta AI. Intramedullary
spinal cord tumors: a review of current and future treatment strategies.
Neurosurg Focus. 2015;39(2):E14.
16. Straus D, Tan LA, Takagi I, O’Toole JE. Disseminated spinal myxopapillary
ependymoma in an adult at initial presentation: a case report and review of
the literature. Br J Neurosurg. 2014;28(5):691–3.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Petersen and Lystad Chiropractic & Manual Therapies  (2016) 24:11 Page 5 of 5
